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The expansion and intensification of banking competition, undergone by the Spanish
banking industry during the last 15 years, has allowed commercial banks and savings
banks to more freely define their competitive strategies. This paper reports empirical
evidence on the similarities and differences in banks’ product mixes along with their
time evolution. In particular, it attempts to identify the different kinds of firms
according to their output mixes and, on this basis, to analyse if the deregulation
and increased competition have resulted into the homogenization (convergence) of
specializations between firms or groups of firms (clubs). The empirical success is
higher when product mix clubs are considered, achieving higher heterogeneity within
the banking system as a whole but increased homogeneity within certain clusters of
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commercial banks and savings banks.

I. INTRODUCTION

Over the last 15 years, many European countries have
witnessed a strong and ongoing shift in the conditions
surrounding their banking industry. Deregulation, techno-
logical change, removal of entry barriers and internationa-
lization of the economies are some of the outstanding
features of such transformations, all of which markedly
affected banking firms, which have been impelled to modify
their competitive strategies in a wider context for products
and markets. In these circumstances, one of the most im-
portant components of such strategies turns out to be the
choice of a certain specialization in their production lines.

Indeed, due to deregulation and increased competition in
the banking industry, it might be argued that the differ-
ences between banks’ product mixes will tend to increase.
This could be particularly the case in the Spanish banking
system, as a broad group of firms (savings banks) had
restrictions to both their geographic expansion and enga-
ging into some activities. Such restrictions could,
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obviously, affect firms’ output mixes, and if they were
removed firms could more freely define the products and
services in which to specialize.

In addition, many studies do explicitly consider that
those factors contributing to reshape the European bank-
ing industry have somewhat affected balance sheet charac-
teristics of banking firms and, consequently, firms’ output
mixes. However, conclusions used to be drawn only at
industry level or, at most, considering some type of firms
aggregate.! In such a case, although prior achievements are
undoubtedly interesting, they do not capture all the differ-
ences that could underlie at firm level and which might be
hidden by aggregate data.

The relevance of considering firms’ output mixes comes
also from their influence on cost structures. This has been
fully addressed in Kolari and Zardkoohi (1987, 1995) rela-
tive to a sample of US banks and Gual and Hernandez
(1991) relative to a sample of Spanish savings banks.
Maudos et al. (2000) consider additionally that banks’ out-
put mixes bias cost efficiency scores in a way such that a

This approach is usual when different types of institutions exist. In the Spanish banking industry it is common practice analysing the

trends for commercial banks and savings banks separately.
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firm could be mislabelled as inefficient only because of the
(more expensive) products and services in which it specia-
lizes. This point has been also forcefully made in Tortosa-
Ausina (1999a, 1999b). The overall conclusions show that,
indeed, firms’ specializations should be controlled for when
analysing cost issues.

Bearing in mind the importance of the above reasonings,
the purpose of this paper is to identify the lines of specia-
lization of banking firms in this reshaped environment,
along with their evolution throughout time and their influ-
ence on firms’ costs levels. The analysis is accomplished
through a database of Spanish banking firms; however,
the interest of the exercise tries to capture also the useful-
ness of applying some of the frequently used techniques in
the economic growth and inequality literature to the study
of the specialization of multiproduct firms.

The approach used in this paper to assess the specializa-
tion and its time evolution in the banking industry has been
partly considered in different studies.> With similar
attempts to those pursued in this paper, Pastor and Pérez
(1999) analyse the differences in the product mix patterns
between commercial banks and savings banks considering
each type of institution aggregate as the representative
firm. Their study provides an overview of the shifts faced
by banking companies’ balance sheet structures over the
period 1985-1996, finding that there is a tendency of
both types of institutions to narrow or widen their product
mixes — depending on the analysed item — throughout their
sample period, in which the increased competition has
allowed firms to choose less regulation-conditioned compe-
titive strategies. The overall conclusion is that, although
convergence appears to exist in some balance sheet items,
no clear pattern holds for most of them.

However, it is not possible from such a study to achieve
a conclusion as to whether the widening of markets and
products has resulted in increased homogeneity (or diver-
sity) within the banking sector or not. First, results tend to
be somewhat ambiguous. Second, as stated above, compe-
titive strategies must be studied considering the individual
firm, rather than any type of institution aggregate. For that
reason, in our study possibilities to develop an analysis of
the addressed problem related to the banking firms are
exploited.

Furthermore, when trying to study banking firms, both
statistical and instrumental difficulties emerge. The former
refer to the available data at the firm-level,® which do not
provide the same degree of detail as the aggregate data,*
forcing us to use slightly different product mix indicators.
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The latter is more substantial, as it deals with the way of
designing product mix indicators which summarize the be-
haviour of multiple firms and multiple product lines.

The paper is structured as follows. Section II defines the
product mix indicators to be analysed in Section III from
both a static and dynamic point of view. Section IV
considers whether any type of clustering of firms might
influence results on output mix dynamics at industry
level, while Section V assesses jointly results of Sections
IIT and IV by means of a different technique, and gives
rise to Section VI, which assesses the influence of firms’
output mixes on both financial and operating costs.
Finally Section VII concludes.

II. BASIC PRODUCT MIX INDICATORS

In order to analyse the banking product mix, a
measurement of banking output is required. This question
has often been involved in debate and controversy.’
According to our attempts, it is necessary to use an output
measure which allows us to identify product diversity. This
is the reason underlying the use of balance sheet items as
output indicators, although this choice has well known
shortcomings.®

Thus, the starting point consists of defining some basic
product mix indicators derived from the chosen output
measures. Let X; be firm ;’s balance sheet’s item i,
i=1,...,I (number of firms) and j = 1,...,J (number of
items). When the items are asset items, they will be denoted
by 4;, and L; when they are liability items. Let X; = 4, L;
be the aggregate value of item i for all firms.

According to this, the output of a firm is defined by its
assets and liabilities vector

X;(Ay, Ly) (1)

ij»
and the vectors of the firms as a whole make up a matrix

X (X)) = X(4y, Ly) (2)

This type of matrix, including firms’ output in its rows, is
available at every period. Similarly, we have two aggregate
vectors: each firm’s aggregate vector (X;) and each product
aggregate vector (X;).

Finally, the basic group of product mix indicators is
obtained by mean of

X

y X.
J

See among others, Freixas (1996), Gual and Hernandez (1991) or Sanchez and Sastre (1995), relative to the Spanish banking industry.
These are published by the Spanish Banking Association (AEB) and the Spanish Confederation of Savings Banks (CECA).
4 Published by the Bank of Spain. This institution, however, does not provide data at firm-level.

> See, for instance, Berger and Humphrey (1992).

" However, some of such shortcomings, like the increasing importance of the off-balance sheet operations, have not been fully exploited

by the literature of Spanish banking firms.
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which constitute a matrix made up of the elements defined
in such a way. Its main advantage consists of every firm’s
row being comparable with the others, as the production
scale effects have been removed (Equation 3). Each column
i represents the intensity of the specialization of the differ-
ent firms in product i.

Finally, the set of available data matrices x; is con-
ditioned only by the existing observations in the analysed
period ¢. For these purposes, five balance sheet items (col-
umns) — five items on the assets side and four items on the
liabilities side —, 121 firms’ (rows) and 12 years (matrices)
are employed.

III. PRODUCT MIX MEASURES

Considering the x;; indicators as a starting point, it is poss-
ible to analyse the product mix from two different
approaches: from the homogeneity or heterogeneity
between firms, and from the time evolution.

Homogeneity in specialization

Consider now, any of the column vectors in the matrix
x(x;). Each of the elements of the vector i has a value
ranging from zero to one and reveals the intensity of the
specialization in every product line. A homogeneous or
heterogeneous product mix measure at any point in time
for each balance sheet item will be given by the density
function dispersion measures made up of the available

standard deviation (o) (depending on whether we want to
control for the shifts in the mean values of x; or not).

The lowest values in the dispersion measures of the spe-
cialization coefficients would show banking firms being
more homogeneous between them in the considered prod-
uct line. Relative to the variation coefficients, as they have
been divided by the mean, we are able to identify the items
where the relative homogeneity between firms is highest,
regardless of their importance in the balance sheet.

Table 1 shows the variation coefficients’ values corre-
sponding to the most important assets and liabilities items®
for every year in our sample. Table 2 shows them in a
decreasing order but only for the initial and final years,
in an attempt to more clearly appreciate that equity hold-
ings, issued securities, interbank deposits and other depos-
its show the highest relative dispersion; similarly,
comparing 1985 and 1996 data, it is possible to notice
that dispersion has declined in some cases, but has
increased in others, there being no a priori evident pattern
towards homogeneity or diversity of product mixes. It must
be realized, though, that the importance in the balance
sheet of each item being considered varies much, as
Table 3 shows.

Evolution of specialization: do tendencies exist?

Table 1 leads us in a natural way to wonder whether a
steady tendency towards the homogeneity of product
mixes exists or not. In order to identify such at tendency,
the time evolution of x; 1tems variation coefficients’ values,

observations: either the variation coefficient (p) or the  known as o- convergence ? has been plotted (Figs. 1 and 2).

Table 1. Convergence in specialization (relative dispersion), banking firms (1985—1996)

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Assets
Cash and Bank of Spain 0.48 0.52 0.45 0.47 0.48 0.62 0.72 0.50 0.55 0.56 0.57 0.63
Fixed-income securities 0.37 0.36 0.40 0.41 0.48 0.47 0.45 0.59 0.62 0.60 0.67 0.63
Interbank loans 0.84 0.72 0.94 0.94 0.89 0.80 0.83 0.72 0.62 0.68 0.68 0.78
Credit to firms and households 0.36 0.35 0.36 0.37 0.39 0.39 0.40 0.39 0.41 0.41 0.44 0.46
Equity holdings 1.55 1.91 1.33 2.83 2.21 2.26 2.21 2.64 295 3.12 2.77 3.11
Liabilities
Savings deposits 0.53 0.53 0.55 0.52 0.52 0.50 0.48 0.44 0.44 0.43 0.45 0.50
Other deposits 0.73 0.79 0.84 0.85 0.74 0.74 0.81 0.88 1.00 1.04 1.05 1.00
Interbank deposits 1.47 1.61 1.70 1.52 1.55 1.51 1.25 0.99 1.29 1.29 1.13 1.21
Issued securities 2.02 2.02 2.24 2.75 3.36 4.03 3.70 3.26 348 3.51 2.91 3.34

" Some firms were dropped from the original sample for two reasons. First, as the analysed period has witnessed a remarkable number of
mergers and acquisitions, firms engaged in such a process were backwards added, despite the (known) shortcomings of such an approach.
Second, as interest is primarily in the convergence process — which requires considering the same firms for the 12 years — all those firms
starting or ending up their activities during the regarded period were dropped. Although this could seem an important loss of data, the
sample always involves roughly 90% of total assets.

In the overwhelming majority of cases, they jointly represent around 90% of all assets.

? This representation has become standard in the emplrlcdl literature on economic growth in the 1990s since the Barro and Sala-i-Martin
(1992) study, where the concept of o-convergence is defined.
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Table 2. Convergence in specialization (relative dispersion), bank-
ing firms (1985 vs 1996)

1985 1996
Issued securities 2.02 Issued securities 3.34
Equity holdings 1.55 Equity holdings 3.11
Interbank deposits 1.47 Interbank deposits 1.21
Interbank loans 0.84 Other deposits 1.00
Other deposits 0.73 Interbank loans 0.78
Savings deposits 0.53 Fixed-income securities  0.63
Cash and Bank of Spain 0.48 Cash and Bank of Spain 0.63
Fixed-income securities  0.37 Savings deposits 0.50
Credit to firms and 0.36 Credit to firms and 0.46

households households

Its decreasing evolution would indicate firms converging in
the intensity of their specialization in the item being ana-
lysed, whereas divergence occurred in the opposite case.

Figure 1 shows the results for four analysed assets
items,'® while Fig. 2 represents its counterpart for the lia-
bility side. From its visual analysis it is noticeable that a
clear tendency towards convergence in interbank loans
emerges but, on the other hand, fixed-income securities,
other deposits, issued securities, equity holdings and even
(although to a lesser extent) credit to firms and households
show the opposite pattern (divergence).

Another way to consider the shifts in output mixed deals
with analysing if the intensity of the specialization at the
initial moment affects the specialization variation rate
throughout the sample period. Thus, if the fact of a firm
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being more oriented towards a certain specialization leads
it to experience smaller intensifications of such a specializa-
tion in the future and, on the other hand, if the initially less
specialized firms grow faster in that way, we will notice an
inverse relationship between the initial level x;, and the
variation rate of such a measure. This pattern is known
as (B-convergence'' and leads to closer final x;; values, so
we will test differently how product mixes converge.

In order to quantify if (-convergence exists, we must
estimate for all the items the equation

1 X
Tlog — —a— Blog(x;,_7) + w7
Xiju-T

(4)
where T represents the length of the sample period and
u;j,— the error term.

Table 4 shows least squares estimates for Equation 4
using least squares estimation for all product lines and
firms in our sample. Results help assessing the overall
sign of the tendency throughout the period. However,
they do not allow us to notice the shocks which have
taken place within the period, as only the initial and final
years are being considered.'? The value of the estimated 3
shows us the rate at which banking firms converge or
diverge in a certain specialization.

Excluding the credit to firms and households and issued
securities case, in which coefficients are not significant at
usual levels, we notice convergence in all product lines,
although the fitness of the regression (R?) is somewhat
poor in some cases, and the 3 values differ across items.!?

Table 3. Balance sheet structure for selected items, banking firms (1985—1996)

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Assets
Cash and Bank of Spain 10.38 10.27 12.06 10.31 10.58 3.28 3.94 2.24 1.72 1.78 1.55 1.45
Fixed-income securities 2208 24.17 21.53 2132 19.71 2446 20.60 17.84 14.53 1684 17.19 16.07
Interbank loans 20.44 18.88 18.50 17.36 20.62 21.00 2096 2520 32.12 2947 30.56 30.64
Credit to firms and households  37.08 37.33 39.20 41.64 39.77 41.57 4511 4566 43.07 43.14 4243 43.62
Equity holdings 1.29 1.53 1.30 2.44 2.35 2.68 2.26 2.12 2.30 2.35 2.03 2.50
Liabilities
Savings deposits 4894 50.70 50.12 51.03 48.70 49.46 5097 5421 5574 5628 54.07 52.02
Other deposits 2438 19.85 20.19 19.70 22.22 19.77 18.80 11.43 11.35 1149 1341 13.78
Interbank deposits 9.56 11.18 10.36 9.35 9.99 9.54 1239 1648 1481 1575 14.19 1547
Issued securities 4.55 5.25 4.74 4.34 2.06 1.58 1.40 1.33 1.20 0.96 0.78 0.76

Note: % of total assets.

10 Equity holdings were not considered in a preliminary version of this paper and, as they involve (on average) less than 3% of total
assets, have not been plotted; however, their increasing importance in the balance sheet of some firms suggested they should be

introduced in the analysis too.

a Again, this approach to convergence was proposed by Barro and Sala-i-Martin (1992) and has been widely used in the study of

convergence in per capita incomes.
12 This point has been forcefully made in Tortosa-Ausina (1999b).

13 It should be pointed out that the existence of 3-convergence is fully compatible with a tendency of growing dispersion. Indeed, whereas
o-convergence implies F-convergence, the opposite does not hold (see Barro and Sala-i-Martin, 1992). Thus, results might not coincide
for o and (-convergence, as they are not exactly the same and refer to different facts. This question, and the relevance of studying -
convergence regardless of the evolution of any dispersion measure are fully addressed by Sala-i-Martin (1996).
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Table 4. Absolute convergence in specialization, banking firms
(1985—1996)

Commercial banks and
savings banks

Cash and Bank of Spain

16} 0.062

(z-statistic) (5.720)

R’ 0.461
Fixed-income securities

I3 0.068

(z-statistic) (4.289)

R’ 0.373
Interbank loans

16} 0.061

(z-statistic) (5.226)

R 0.334
Credit to firms and households

B 0.041

(z-statistic) (1.567)

R’ 0.042
Equity holdings

I3 0.055

(z-statistic) (6.961)

R’ 0.317
Savings deposits

I3 0.066

(z-statistic) (8.866)

R’ 0.501
Other deposits

16} 0.064

(z-statistic) (5.801)

R’ 0.249
Interbank deposits

I} 0.051

(z-statistic) (6.918)

R’ 0.302
Issued securities

I} 0.032

(z-statistic) (1.688)

R’ 0.063

Note: (8 values closer to zero suggest slower convergence.

Such values, which show the rate at which firms are getting
closer in their specializations, suggest that the required time
for the x;; of the different firms relating to a certain column
to be equalized is rather long. The rate is specially high and
significant in the case of savings deposits. Although con-
vergence exists also in other cases, either the significance or
the coefficient values are not so high.

The overall conclusion of this analysis consists of a cer-
tain approach in the specializations of Spanish banking
regarding [-convergence, although the speed differs sub-
stantially depending on the analysed item. These results
are not confirmed when applying o-convergence: in this
case neither overall no clear patterns emerge. However, if
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we interpret these results as an absence of relationship in
the banks’ selected output mixes, the prediction would be
at odds with the conventional wisdom of Spanish banks
being increasingly sensitive to the other firms’ product
mixes. One plausible explanation could be that banking
companies’ concerns about other firms specializations
were focused only on their most immediate rivals. In
such a case, in order to appreciate convergence it becomes
necessary to ponder in a different way the conduct of
Spanish banking firms, trying to identify the groups of
banks and savings banks which compete against each
other.

IV. DO COMPETITION CLUBS EXIST?

One of the possible choices is that, indeed, as Kolari and
Zardkoohi (1987) pointed out, banking firms should not be
treated as one homogeneous group, as they use ‘to cluster
around specific market niches that are distinct from other
markets’. Thus, it would be more interesting to study the
evolution of the specialization between groups of competi-
tors instead of all banks. The regarded hypotheses to iden-
tify rival groups are multiple, but we will consider the
following:

e Type of institution: in this case, the hypothesis lies in
the institutional difference between commercial banks
and savings banks being significant for their speciali-
zation due to their historical trajectory, as they cur-
rently face the same regulatory environment.

e Size: we consider here large firms being rivals and
imitating each other in their product mix. The same
occurs with medium and small firms.

e The own product mix: in this case, the posed idea lies
on firms’ chosen specializations being the relevant
issue to identify competitors and, therefore, to analyse
the evolution of specialization.

The analysis in each of the different alternatives is
focused as follows. First, depending on the selected cri-
terion, groups on which the evolution of specialization is
going to be analysed must be identified. Second, it is
necessary to assess if cluster formation influences firms’
convergence in specialization, both on its existence and
its rate.

Regarding the formation of groups, and relative to the
first hypothesis we made, the institutional difference
between commercial banks and savings banks leads to an
automatic clustering of firms. The size hypothesis impels us
to decide upon the selected steps, choosing three categories.
Finally, the chosen criterion to cluster firms by their prod-
uct mix consists of identifying the specialization patterns
from the x; indicators, and falling back on the cluster
analysis multivariate statistical technique. By means of
such an analysis it is possible to identify, through the appli-



Product mix clubs, divergence and inequality of Spanish banking firms 437

cation of a similarity or distance measure to the different
x;;, how close firms’ specializations are. Once the distances
have been computed, the following step consists of includ-
ing in the same group (or cluster for firms) all those firms
with an output mix similar to that of all other firms in their
group but unlike those firms in all other groups.'* The
Ward’s method, which minimizes the intra groups vari-
ance, has been chosen to form the analysed clusters.'
From these criteria, and applying them to year 1996
data, seven groups were finally formed, although results
are sometimes reported for only six of them, as the remain-
ing group involves less than 1% of total assets in the
industry.16

In contrast, it could be considered that deregulation has
allowed institutions to shift their activities towards others
different from the ones they had before. Consequently,
groups might be alternatively formed from 1985 data,
and in such a case the expected pattern could be firms
undergoing shifts in their output mixes, making them
increasingly different from the ones in their group, as
their prior specialization could be markedly affected by
regulation. This exercise has been also done, and the
number of groups was (again) seven, but with a cluster
membership substantially different from that achieved
from the 1996 analysis.!”

Once firms have been grouped according to the three
described hypotheses, the o and [ convergence, analysis
has been replicated for each of the resulting banks’ clusters:
two in the first hypothesis, three in the second and seven in
the third (according both to groups in 1985 and 1996).
Relative to o-convergence, it is difficult to find general be-
haviour guidelines because of the heterogeneity in the
results, as we got before. On the other hand, the S-conver-
gence analysis contributes to better assess whether the spe-
cialization throughout the 1985-1996 period is influenced
(conditioned) in its significance or rate by the selected clus-
ters of banks. However, the 3-convergence equation to be
estimated now differs slightly from the one estimated
above. In particular, its expression will be

1 Xij 1

— log

T =a— flog(x;, 1)+ ¢z +uy, 7 (5)
Xiju-T

where z;; is a vector of dummy variables which takes value
one or zero, depending on the firm being member of a
certain cluster or not.

The results of the estimation with the first clustering
(commercial banks and savings banks) show a certain
increase in the rate of convergence of some balance sheet
items, although changes are not important (see Table 5,
column 1). The second series of estimations, related to
the clustering by size, show dimension as a little condition-
ing factor when analysing convergence in specialization,
except for certain items (see Table 5, column 2). Finally,
the third of the clustering hypotheses does noticeably affect
the results when groups are identified according to firms’
current specializations (see Table 5, column 4), leading to
an important increase in the fitness of the regression (R?)
and (3 coefficients. According to 1985 grouping, however,
such an improvement in the regressions does not hold
(Table 4, column 3).

The way to interpret such results is the following: if
banking firms are clustered by their product mix similarity,
and their last decade trajectory is analysed, we verify that,
ceteris paribus, each of the clusters will have converged to a
very similar product mix in few years. In other words, if the
current strategies in what specialization concerns are held,
there will be groups of firms with almost homogeneous
product bundles, depending on the level of detail that the
available information permits.

V. WHERE IS THE BANKING SECTOR
DIVERSITY?

According to what has been seen, when all banking firms
are considered, the different firms’ product mixes do not
show a clear pattern either towards homogeneity or
towards diversity. If an aggregate indicator of the o-
convergence indicators is designed, as a weighted mean of
such indicators, a slight increase in heterogeneity is appre-
ciated. This statement is justified by considering the
weighted variation coefficient of the assets or liabilities

14 This approach has been used in many other studies on banking product mix. See, for the Spanish case, Freixas (1996), Gual and
Hernandez (1991) or Sanchez and Sastre (1995). For the American case a sizeable literature exists, and the studies by Amel and Rhoades
§1988) and Kolari and Zardkoohi (1987) are two good examples of it.

The chosen similarity measure to compute the distances has been the squared Euclidean distance, defined as

V4
diy =
k=

(i — e (8)

where xj and xj, are the observations values i and j for the x variable, and p is the number of variables (ratios) which characterize each

observation (enterprise).

' Details on group membership for the three hypothesis considered are available from the authors upon request.

The cluster analysis was done for all years in the sample in order to form time stable clusters, but results were unsuccessful However,
one of the most remarkable features was that the appropriate number of groups at the initial years (according to their statistical
properties) was much lower than at the final years. Some further discussion on this question appears in Appendix A.
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Table 5. Conditional convergence in specialization, banking firms (1985-1996)

F. Pérez and E. Tortosa-Ausina

Product mix***

Type of institution*® Size** 1985 1996

Cash and Bank of Spain

I3 0.072 0.062 0.072 0.093

(t-statistic) (6.542) (5.669) (6.724) (9.462)

R’ 0.526 0.463 0.534 0.757
Fixed-income securities

I3 0.081 0.068 0.093 0.093

(t-statistic) (6.225) (4.164) (8.522) (8.581)

R’ 0.479 0.384 0.553 0.698
Interbank loans

I3 0.074 0.062 0.077 0.076

(t-statistic) (7.317) (5.115) (6.107) (10.584)

R’ 0.417 0.339 0.432 0.519
Credit to firms and households

I3 0.049 0.044 0.046 0.105

(t-statistic) (1.896) (1.620) (1.456) (4.389)

R’ 0.124 0.048 0.046 0.625
Equity holdings

I3 0.056 0.061 0.061 0.060

(t-statistic) (6.836) (7.348) (6.291) (6.945)

R’ 0.360 0.353 0.395 0.412
Savings deposits

I3 0.076 0.066 0.072 0.104

(t-statistic) (10.686) (8.836) (10.920) (12.444)

R’ 0.542 0.501 0.599 0.710
Other deposits

I3 0.037 0.064 0.060 0.057

(t-statistic) (3.088) (5.950) (4.360) (5.768)

R’ 0.331 0.286 0.295 0.469
Interbank deposits

I3 0.060 0.056 0.068 0.076

(t-statistic) (6.816) (7.233) (8.108) (13.589)

R’ 0.336 0.327 0.387 0.586
Issued securities

I3 0.026 0.022 0.057 0.046

(t-statistic) (1.445) (0.959) (2.136) (2.581)

R’ 0.178 0.107 0.262 0.605

Notes: *includes type of institution dummies; **includes size dummies; *** includes product mix

dummies for groups based upon 1985 and 1996 data.

specialization indicators, or the whole balance sheet,
computed in the following way

po=_ ,,X[ p; (6)
i=1 ZXi
i=1

where p;, i = 1...n, represents the standard deviation of
each of the variables considered in the balance sheet analy-
sis, n = 5,4,9 (depending on whether the assets side is ana-
lysed, the liabilities side or the total balance sheet) and
p = 5,4 (depending on the 7 item being an asset item or a
liability item).

Figure 3 shows an increase of the dispersion in the assets
side of the balance sheet, although the same does not hold
for the liabilities side. In the same way, dispersion is always
higher, and increasing throughout time when the whole
balance sheet is considered.

Despite of all this, if the observed tendency to homo-
geneity in the conduct of the Spanish banking firms when
the convergence between the members of a product mix
club is considered, one might wonder whether a simul-
taneous increase in the diversity between groups could be
undergoing along with a decline of such a diversity within
groups.

In order to ponder such a question, one might initially
contemplate the same aggregate indicator for the product
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Fig. 3. Convergence in specialization, total balance sheet (banking

firms)

mix evolution, but computing it for each of the seven'®

identified groups. Results are, according to Fig.4, very dif-
ferent from the presented in Fig. 3. First, one observes that
convergence in the whole balance sheet exists for the over-
whelming majority of groups, specially during the 1990s.
Second, a clear tendency towards convergence in the liabil-
ities specialization in all the reported groups is achieved,
whereas no steady tendency is observed for the assets.

Thus, results vary depending on the clustering of firms.
According to this, it is interesting to analyse their joint
meaning, along with their compatibility. With this purpose,
we might employ a broadly used instrument in the inequal-
ity studies: the Theil index. Such an index has the appealing
feature of allowing a decomposition of the total inequality
in terms of the observed inequality between different data
groupings.

Group 1

Group 2

This attempt is to differentiate the contribution to the
total inequality evolution of the differences between groups
and within groups. The Theil index is computed according
to the expression

_ / l/k ik
TI/ = ;, ik log + Z, ik - T log ,Vlk (7)
= P
Vi

where

TI: total inequality j item

i=1,...,I: firm’s subscript
j=1,...,J: item’s subscript
k=1,... K: cluster’s subscript

I : number of firms in each cluster

K: number of clusters being considered

total item j amount of the kth cluster

ik = total item j amount of all K clusters
total assets of the kth cluster
Ve = total assets of all K clusters
total item j of the ith firm affiliated to cluster k&
ik = total item j amount of kth cluster
b= total assets of the ith firm
ik =

total assets of all K clusters

The first term on the right represents the between groups
inequality contribution to total inequality. The second term
is the weighted sum of the inequality between the firms
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Kelative dispersion

Relative dispersion
e ow
B2
>
Relative dispersion
w
S

10 4

P ———

— L e

1985 1986 1987 1983 1989 1990 1991 1992 1993 1994 1995 199

....... Assets = - ~ — Liabilities Total wvev--- Asscts

Group 4
50 50

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

— — — — Liabilities

Group 5

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Total ...l Assets — — — — Liabilities Total

Group 6

@
=)

40 L

e
&
L

5 ] 3
] H F]
g2 30 1 2 30 £ 30 W
k) 5 ° T T ot 4 Saeeet
g 20 \/——/\_,,,—¥ 3 g2l T ) ~——— ; \~\
3 r~ z k4 . e ‘
T 10+ T e T T El e . z w0 -
0 t et ——t t Y i —t ; ¢ —t t 0 4
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
....... Assets — — — — Liabilities Total R — — — _Liabilities Total ceo... Assets _ —_ _Liabilities Total

Fig. 4. Convergence in specialization, total balance sheet (product mix groups)

8 Results were reported for six groups only, as one of them involves less than1% of total assets in the industry.
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within each of the clusters. Thus, we are considering sepa-
rately the inequality between clusters and within clusters
for the item being analysed.

The results of the Theil index computations applied to
the data show that, when bearing clusters formed on a year
1996 basis, the total inequality at every period is explained
in an increasing percentage by the inequality between
groups, revealing that the degree of the product line diver-
sity is progressively being configured as a result of the
different product bundles offered by the different clubs of
firms (see Figs. 5 and 6).

This assessment holds for most of the analysed product
lines (the nine balance sheet items). The two exceptions
are other deposits and fixed-income securities, although
the latter exhibits a steady growing inter group inequality
(as a percentage of total inequality) since 1993. In fact,
the tendencies are very clear for the 1993-1996 period;
this could give additional robustness to the groups we are
considering.

On the other hand, when 1985-product mix groups are
considered, the pattern is just the opposite, as tendencies
are reversed and there are no exceptions: intra group
inequality involves a growing percentage of total inequality
(see Figs 7 and 8), i.e. those groups of firms emphasizing
similar lines of business in 1985, deeply influenced by firms’
institutional nature, are being engaged to increasingly
different activities.
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VI. OPERATING COSTS, FINANCIAL
COSTS, AND SPECIALIZATION

These tendencies observed up through the end of the 1980s
and beginning of the 1990s bring new information to bear
on the debate on banking firms’ costs dispersion. In par-
ticular, one could delve more deeply into the reasons of
such a dispersion, and make an attempt to ponder whether
the increasing between groups inequality — when groups are
chosen in 1996 — observed across different product lines is
paralleled by a similar increase between groups’ inequality
in costs.

The approach to be followed in this section is rooted in
the ideas by Kolari and Zardkoohi (1987, 1995): when
concurrence forces are unrestrained, and firms’ costs dis-
persion persists, reasons from this could come primarily
from banking companies focusing on different activities.
Thus, as some of these activities are more costly than
others, some firms will be attached to the group of highest
costs firms because of excelling in some lines of business
requiring a more intense use of inputs.

Gual and Hernandez (1991) assessed also the influence of
Spanish banking firms’ product mixes on operating costs,
although following a widely different strategy, as they con-
fined the analysis to year 1988, consequently not consider-
ing the possibility that specializations could have changed
throughout time, and savings banks only. However, the

Fixed-income securities
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Fig. 5. Evolution of inequality decomposition, assets (groups formed from 1996 data)
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Fig. 6. Evolution of inequality decomposition, liabilities (groups formed from 1996 data)
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Fig. 8. Evolution of inequality decomposition, liabilities (groups formed from 1985 data)

conclusions were sound: when controlling for firms’ specia-
lizations, (average) cost dispersion declines sharply.

Thus, in this section an analysis of the bias that specia-
lization involves when analysing costs issues is to be con-
sidered. The approach is mainly descriptive, as we do not
attempt to estimate the cost functions under which banks
operate. It consists rather of falling back on the techniques
applied throughout the paper. In particular, the Theil
indexes might contribute to shed more light on this debate
relative to the disparate average costs across firms, as they
enable us to decompose both operating and financial costs
inequality in between and within (product mix) groups
inequality.

This new frame involves carrying out some changes into
the analysis above and Equation 7. Such changes relate to
subscript j in T1;, as they now refer to either type of costs
being considered, operating or financial, whereas formerly
were linked to the item being analysed. The remaining
terms of the analysis are unchanged. Thus, the first term
on the right hand side of Equation 7 should be interpreted
now as the contribution of the between (product mix)
groups inequality to total operating or financial costs
inequality, depending on the issue under study. The second
term on the right should be interpreted as the contribution
of the within (product mix) groups inequality, in either
operating or financial costs.

The analysis has been accomplished for both groups in
1996 and 1985, as the increasing intra-group inequality
found for the balance sheet items of groups made in 1985
could be also mirrored by a similar trend in costs.

Results are reported in Fig. 9. They show the percentage
of total inequality generated by each type of inequality.
The overall conclusion supports the prior beliefs as, indeed,
and specially when operating costs are considered, cost
inequality tends to fall sharply for those groups
with increasingly similar output mixes, whereas the oppo-
site pattern holds for those groups with similar balance
sheet structures at the beginning of our sample period.
Conclusions are similar for financial costs, although ten-
dencies are more modest and with some bumps.

VII. FINAL REMARKS AND LINES FOR
FURTHER RESEARCH

The developed analysis throughout prior sections has
contributed to approach the study of the output mix
evolution of banking companies and its tendency
towards convergence or divergence. The techniques helped
us in detecting some features of such evolution; in
particular, it has been found that the higher freedom
of banking companies in a less regulated and more
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Fig. 9. Evolution of inequality decomposition, costs

competitive environment seems to produce a range of
specializations or combinations of balance sheet items
which makes banks more heterogeneous in their product
mix.

However, it can also be appreciated that a special kind of
similar firms in their specializations is being defined, and
within each group we notice a fast and clear tendency
towards increasingly more homogeneous product mixes.
This explains much better the facts at hand. Although it
can be argued that clusters’ membership is rather unstable,
and there could exist a bias towards convergence if groups
are created in the final years, results show that banking
institutions are experiencing strong changes in their pro-
duct lines, regardless of their size or institutional nature. In
addition, when product mix groups membership is identi-
fied at the beginning of the sample period (1985) tendencies
are reversed and it takes place what one might hope, i.e.
deregulation and increased concurrence affect markedly
firms’ product lines, as those firms initially engaged into
similar activities end up with much dissimilar output mixes.

As a consequence of the results achieved both regarding
1996 output mixes, the heterogeneity of the specializations
is increasingly higher between the different clusters but
diminishes within them. If this tendency is to be confirmed,
one might reasonably hope more similar product con-

Financial costs (groups in 1996)

10 0%

80 %

60 %

40 %

20 %

% of total inequality

0 %
1985 1986 19871988 1989 1990 199119921993 19941995 1996

[Between groups OWithin groups

Financial costs (groups in 1985

10 0%

80 %

60 %

40 %

20 %

% of total inequality

0%
1985 1986 1987 1988 1989 1990 199119921993 19941995 1996

MBetween groups OWithin groups

ditions within these clubs of firms competing against each
others with similar product mixes.

Following such ideas, one has made a preliminary
and somewhat descriptive approach, without estimating
the coefficients of the costs functions under which
bank companies might operate, in an attempt to delve
into the links between specialization and costs. In
particular, one assessed whether costs inequalities, both
financial and operating, could be explained by product
mix inequalities. The research answered this question
positively, as intra (product mix) group inequality — in
both types of costs — tends to fall steadily along the sample
period.

Thus, the developed analysis on specialization should
be thought of as a starting point for a more profound
study of the differences in unit costs, scope economies,
and efficiency. In particular, it should help in analysing if
the different groups, as they produce different outputs,
employ significantly distinct cost functions or have sig-
nificantly different efficiency scores. In addition, during
the last few years there have been developed some
new techniques, broadly applied by the literature on
economic growth and convergence, which could more
precisely help us in detecting the dynamics of the variables
of interest.
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The optimal number of clusters and their membership
stability over time

When no a priori segmentations of the industry into groups
exist, the resort to statistical multivariate techniques turns
out to be almost unavoidable, in order to consider
unbiased groups. Most studies considering the segmenta-
tion of the industries into clusters of similar firms consider
such techniques, and all of them face similar problems. In
particular, and regardless of the considered variables and
attempts pursued, two of them might be highlighted: the
number of clusters and their stability over time.

Relative to the first issue, there is no unique and
generally-accepted solution. Different studies consider
methods which differ widely and, consequently, yield dif-
ferent results. Kolari and Zardkoohi (1987, 1995), for
instance, specify a high number of groupings relative to
the number of firms considered and reduce it until ‘notice-
able’ differences between firms appear. Gual and
Hernandez (1991), with a sample of Spanish savings
banks, argue that they are satisfactorily clustered into
four groups, justifying this assertion by means of an analy-
sis of variance. Fiegenbaum and Thomas (1990, 1993) stop
clustering when comparing between groups variance (Sp)
and total sample variance (S) show certain value
(R* = Sp/S > 65%) and adding an additional cluster
increases fitness in less than 5% (AR® < 5%). Sanchez
and Sastre (1995) try to lower the bias through the analysis
of some statistics reported by the SAS software package
used to form clusters. However, this statistics are not avail-
able for all clustering methods and for all software
packages, and just by selecting a criterion involves a bias.

Unlike the problem of finding the optimal number of
clusters, their stability over time issue is somewhat less
technical, as the environment and its evolution influence
clusters’ membership markedly. This question turns out
to be of paramount importance in a context of major
changes, and makes it almost nonsense trying to find stable
groups over time. In addition, there are not (again) com-
monly accepted rules to conclude a group is ‘stable’, and
subjectivity is inherent to any of them. Amel and Rhoades
(1988), for instance, argue that a cluster might be labelled
as stable when, on average, roughly 60-70% of firms
remain in the same group throughout the sample period.

The groups have been identified considering the above
reasonings. The number of groups (seven) satisfies most of
the mentioned criteria. In particular, such a grouping exhi-
bits fairly good values for the statistics which may guide
the decision,'” according to the method followed (Ward).

F. Pérez and E. Tortosa-Ausina

This result was achieved on a 1995 and 1996 basis, and it
has much to do with the membership stability of clusters.
Indeed, the final years of the sample were chosen because,
on the one hand, we want precisely to assess if the groups
of firms with similar output mixes that exist today were
different at the beginning of the period and,® on the
other, 1995 and 1996 constitute what Fiegenbaum and
Thomas (1990) label as a Strategic Stable Time Period
(STTP). Indeed, only the sub-periods 1993-1994 and
1995-1996 might be labelled as SSTPs. This reinforces
the impossibility to find stable membership groups over
time, and gives rise to the alternative exercise carried out
above, i.e. if groups identified on a 1985 basis (and with the
same criteria) exhibit the opposite patterns regarding out-
put mix.
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